The purpose of this study was to explore the feasibility of installing Water bottle Refill Stations (WRSs) and their contributions to campus sustainability by means of encouraging pro-environmental behavior in students. Plastic waste is one of the most critical environmental issues. Therefore, we investigated how WRS can deter students from using disposable plastic bottles. We conducted a survey at a Japanese university to address (1) students' Willingness To Pay (WTP) to install WRS, (2) their Willingness To Use (WTU) WRSs while acknowledging its environmental benefits, and (3) the impact of communicating information about points (1) and (2). We utilized Goal-Framing Theory (GFT) and the Integrated Framework for Encouraging Pro-Environmental Behavior (IFEP) as the theoretical background of our study. The results of our survey found that the mean WTP was 2211 JPY (1 JPY = 0.01 USD), an amount students would donate just once. This finding indicates students would be willing to pay to install a WRS at their university. The mean WTP students supported would be enough to cover the WRS installation and maintenance costs. According to our study, 58.82% of students stated that they would be willing to use WRS. In doing so, students would save 45,191 disposable plastic bottles and reduce 10,846 kg of related CO 2 emissions every year. Our study also showed a statistically significant increase in WTP and WTU WRS as we introduced more and more information about pro-environmental behaviors to students. This finding indicates the importance of information campaigning and learning how to encourage pro-environmental behavior.
Introduction
Campus sustainability as a discipline is of growing importance not only for university campuses, but also for its possible implications for society as a whole [1] [2] [3] ; Universities have a social responsibility to address environmental issues, and they can play unique role in a sustainable society [1] . This role could include educating future leaders, researchers, consumers and entrepreneurs [1, 4] . In other words, campus sustainability practices could make a long-term and wide contribution to society by educating students [4] , in addition to direct and short-term contributions such as reducing waste and saving energy.
Among the various environmental issues universities need to address [5] , plastic waste is one of the major issues in the era of "plasticene" [6] or "plastisphere" [7] , therefore, its management becomes a critical issue [4] . It is estimated 8300 million metric tons of virgin plastic have been produced and 79% of it is accumulated in landfills or the natural environment [8] . A significant amount of plastic waste has also polluted the oceans [9] [10] [11] [12] . Jambeck et al. [9] estimated 4.8-12.7 million metric tons of plastic waste was dumped into the ocean in 2010 because of insufficient plastic waste management. sustainable society is by creating a set of guidelines intended to encourage pro-environmental behavior in students and staff [27] .
The survey was distributed to first-year students in an introduction to policy science research methods class, taught by one of the authors. Of the 410 students enrolled in the College of Policy Science, 362 participated in our survey. The remainder of the students are enrolled in the Community and Regional Policy Students (CRPS) degree program, and are not registered for this particular research methods class and therefore did not complete the survey. Since we did not have the opportunity to ask CRPS students to participate in the survey, they are excluded from our sample pool.
Theoretical Background
There have been a number of theories developed to understand pro-environmental behavior. For example, Theory of Planned Behavior (TPB), Value-Belief-Norm theory (VBN), and Goal-Framing Theory (GFT) are prediction models commonly used in environmental research [28, 29] . Each theory has a different focus. While the TPB focuses on individual cost-benefit analysis [30] [31] [32] , the VBN focuses on personal norm [33] . GFT is more comprehensive than TPB and VBN because it proposes three different goals (hedonic, gain, and normative) to encourage pro-environmental behavior [34] . Self-regulation models are another type of theory focusing on the dynamic psychological mechanisms explaining people's behavior, as opposed to predicting people's behavior [28] .
Our research adopted the Integrated Framework for Encouraging Pro-Environmental Behavior (IFEP), which draws on GFT [29] , for our theoretical background. There have been a number of studies conducted utilizing the IFEP and GFT. One example is its use to test the empirical validity of the IFEP in Sweden [35] . Another example is the work of Rezvani et al. [36] , who applied GFT to try to explain consumer electric vehicle adoption. Pro-environmental behavior often involves a conflict between hedonic or gain goals with normative goals; therefore, strategies to encourage pro-environmental behavior should take into account the conflict or balance among them. The IFEP proposes two strategies to influence hedonic, gain and normative goals. The first strategy is to reduce the conflict between hedonic (e.g., enjoyable) or gain goals (e.g., cost saving) with normative goals (e.g., right thing to do). It is important to note there is some risk in encouraging hedonic and gain goals exclusively as it may push normative goals to the background and undermine sustainable pro-environmental behavior [29] . Therefore, the second strategy is critical to strengthen normative goals for substantial behavior change. If a person focuses on normative goals, it strengthens individual values which in turn can impact the way a person perceives the importance of a situation. If normative goals are linked to a person's values, the strength of those values can outweigh perceived costs of pro-environmental behavior.
There are two reasons we adopted the IFEP for our research. First, it includes more comprehensive goals than other theories and our case study utilizes these various goals. Other theories, such as the theory of planned behavior, focuses more on individual cost-benefit analyses [30] , which is not the focus of our particular case study. Second, the IFEP emphasizes that situational factors play a prominent role [29] . The main intention behind installing WRS on campuses is to introduce a situational factor, which in this case, would be to deter students from using disposable plastic bottles.
Questionnaire Design and Asessment Methods
Based on the IFEP framework, we designed a survey to test how WRS could contribute to influencing students' pro-environmental behaviors. The target pro-environmental behavior was to encourage students not to use disposable plastic bottles, which would result in less plastic waste and CO 2 emissions. This behavioral change may create a conflict between hedonic or gain goals and normative goals; students would have to give up convenient and better tasting water (i.e., disposable plastic water bottles) in order to support a pro-environmental choice. Therefore, the IFEP may be effective in encouraging students to make the pro-environmental change by reducing the conflict between these goals. effective in encouraging students to make the pro-environmental change by reducing the conflict between these goals. Figure 1 describes the main components of the survey including their hypothetical relationships and expected attitudes, along with the two corresponding strategies proposed in the IFEP. The Type of Strategies '1' label indicates the removal or reduction of the conflict between hedonic or gain goals and normative goals. The Type of Strategies '2' label indicates strengthening normative goals. Figure 1 . Hypothetical relationships between the survey design and expected influences on students' attitudes toward pro-environmental behavior.
The survey was comprised of two stages. For Stage 1, we proposed the installation of WRS on campus without giving a lot of detailed information about WRS or its background, and then asked for their support and WTU. The installation is a so-called contextual factor (or situational cue) intended to make pro-environmental behaviors more accessible by reducing the cost of engaging in pro-environmental behaviors [29, 37] . The students' support was measured by their WTP for the installation of WRS, and its environmental consequences were estimated by their WTU and changes to their plastic bottle usage. The students would donate an amount just once. While our study adopted a one-time donation method, there are other types of payment vehicles available such as paying higher prices, taxes, or a surcharge on utility bills [38] . Each payment vehicle has its own strengths and weaknesses. For example, while donation methods could yield an underestimate of value, taxes could lead to protest responses [39] . In other words, the specification of a payment vehicle could cause unintended effects or vehicle bias [38, 39] . We confirmed the validity of a donation method as a payment vehicle in our pre-test prior to our main survey. We further questioned the students' reasons for their approval or disapproval of the WRS installation plan and their WTU WRS in order to test hypothetical relationships.
For WTP estimates, we adopted a double-bound dichotomous choice method, a type of Contingent Valuation Method (CVM), to elicit students' WTP for the WRS's installation because it is less susceptible to biases compared to other methods [40] . We proposed seven different bid amounts (250, 500, 1000, 2000, 4000, 8000, and 16,000 JPY) (see Supplementary Materials SI1 for the scenario for CVM). Five different combinations for bid values (in JPY) were used (Initial; Lower; Upper): (500; 250; 1000), (1000; 500; 2000), (2000; 1000; 4000), (4000; 2000; 8000) and (8000; 4000; 16,000). Selecting The survey was comprised of two stages. For Stage 1, we proposed the installation of WRS on campus without giving a lot of detailed information about WRS or its background, and then asked for their support and WTU. The installation is a so-called contextual factor (or situational cue) intended to make pro-environmental behaviors more accessible by reducing the cost of engaging in pro-environmental behaviors [29, 37] . The students' support was measured by their WTP for the installation of WRS, and its environmental consequences were estimated by their WTU and changes to their plastic bottle usage. The students would donate an amount just once. While our study adopted a one-time donation method, there are other types of payment vehicles available such as paying higher prices, taxes, or a surcharge on utility bills [38] . Each payment vehicle has its own strengths and weaknesses. For example, while donation methods could yield an underestimate of value, taxes could lead to protest responses [39] . In other words, the specification of a payment vehicle could cause unintended effects or vehicle bias [38, 39] . We confirmed the validity of a donation method as a payment vehicle in our pre-test prior to our main survey. We further questioned the students' reasons for their approval or disapproval of the WRS installation plan and their WTU WRS in order to test hypothetical relationships.
For WTP estimates, we adopted a double-bound dichotomous choice method, a type of Contingent Valuation Method (CVM), to elicit students' WTP for the WRS's installation because it is less susceptible to biases compared to other methods [40] . We proposed seven different bid amounts (250, 500, 1000, 2000, 4000, 8000, and 16,000 JPY) (see Supplementary Materials SI1 for the scenario for CVM). (1000; 500; 2000), (2000; 1000; 4000), (4000; 2000; 8000) and (8000; 4000; 16,000). Selecting the bid amounts was critical [41, 42] and a challenge for our study because, to our knowledge, there are not any similar studies in the literature we can refer to. A double-bound question (or one follow-up) is said to increase estimation efficiency when a priori knowledge is not available, as in our study, to guide bid design [42] . As a reference, we chose the combination of bids used by Sakurai and Uehara [43] from their survey with similar sample (i.e., students in the same department at the same university). However, since the topic is not germane to our study (to reduce smoking on campus), we carefully verified the validity of the combination from the smoking survey in 2017 in our pre-test prior to our main survey. Using a pre-test or a focus group is a common method used to choose bid amounts [44, 45] . The combination was verified from the pre-test; it was neither too low nor too high [39] . A smaller number of bids (five to eight) is also considered to be an effective method to increase estimation efficiency [39, 41] .
At Stage 2, we provided further information about the WRS including the background of the device's installation to examine how additional information might change students' support and WTU. For Stage 2, Figure 1 describes the different kinds of additional information we provided and its hypothetical impact on students' attitudes toward a WRS. We explained how focusing on environmental issues and campus sustainability is not only important for the university but it is also a social responsibility [46] . We also reminded students that their university, Ritsumeikan University, had created a guideline to support pro-environmental behavior and which asks students and faculty members to contribute to the realization of a sustainable society [27] . We explained the severity of increasing plastic waste including related CO 2 emissions [8, 47] and its potential impact on humans, animals, plants, and ecosystems [14] . We also explained additional characteristics of a WRS such as how it could be fun to see the counter counting the number of bottles saved and its water quality in comparison with bottled water. Lastly, we mentioned how WRS are common on U.S. campuses. To assess the impacts of the information as it was disseminated, we measured changes in WTP, WTU, and plastic bottle usage. We further investigated the student's reasons to approve and disapprove the bid amount to install the WRS and their WTU WRS to test hypothetical relationships.
In addition to questions directly related to WTP, WTU, and plastic bottle use calculations, we also asked students about their basic characteristics and daily habits (e.g., gender, frequency to campus, etc.), preference of drinking water [25] , attitudes toward sustainability at school/community and their own personal responsibility [5] , as well as educational background [3] in order to examine their potential relevance to WTP, WTU, and plastic bottle use. We adopted a best-worst scaling (BWS) [48] method in order to measure the students' priorities for their choice in drinking water (i.e., health, taste, convenience, costs, and environmental costs). BWS is easier to answer because it asks respondents to choose what they feel are least and most important, rather than having to individually rank a large number of possible options. By reiterating these possible options in a number of different sets, the ranking of all the possible choices were revealed. We used the counting approach [49] and adopted the following Standardized BW i to measure how to present the relative importance of choice i.
B in and W in indicates the number of times choice i is selected as the best and the worst out of all the questions by respondent n respectively. r is the number of times item i appears in all the questions. N indicates the number of respondents. Standardized BW i is zero when respondents select choice i as the best as frequent as they select it as the worst or, if they select it neither as the best nor the worst.
Survey Implementation and Data Analysis
On 24 May 2018, we tested the survey on six students from a different class than the one analyzed in this study in order to make sure it was designed as expected [39] . Given the students' feedback and our own findings, the survey was amended accordingly and the implementation the survey Sustainability 2018, 10, 3074 6 of 19 was reconsidered (e.g., speed of proceeding the questionnaire). The finalized survey, endorsed by the Human Research Ethics Review Committee at Ritsumeikan University (Kinugasa-Jin-2018-6), was conducted in class on 30 May 2018. To avoid potential student-teacher bias, we explained to students that their answers would not influence their grade for the course and they had the option to not participate.
We used R (Version 3.3.2 for Windows (64 bit)) by the R foundation [50] to compute WTP and BWS estimates, and a statistical analysis software STATA (Version 14.2) by StataCorp LP [51] for the rest of data analyses.
Results
This section explains our case study results including summary statistics, WTP for WRS, and the number of disposable plastic bottles with related CO 2 emissions saved if a WRS is installed.
Summary Statistics
Not all first-year students registered for the class completed the survey (268 out of 362, 74.03%) mainly because some of them did not attend class on the day the survey was conducted. Among the respondents, 59.55% were male, similar to the composition of all first-year students (62.15%); 51.54% of students were taking or had taken courses related to environmental issues; on average, the students surveyed came to campus 4.49 days out of 5 days per week (see Supplementary Materials SI3 for further detail of summary statistics). Table 1 shows the students' attitudes toward sustainability in their school/community and how they feel about their own personal responsibilities. We adopted questions used by the authors of Reference [5] who had previously surveyed college students in Alabama and Hawaii. All of the questions used the same Likert scale (1. Strongly agree, 2. Agree, 3. Neutral, 4. Disagree, 5. Strongly disagree). In order to make our survey comparable to Reference [5] , we calculated the sum of choices 'strongly agree' and 'agree' into one column, and the sum of choices 'strongly disagree' and 'disagree' into another. As Table 1 shows, both types of responsibility, school/community and personal, were strongly favored. In contrast to the findings in Alabama and Hawaii, our survey found that students felt more responsibility toward school/community than their own personal responsibility. In addition, the students in our survey tended to support school/community responsibility more than the findings in Reference [5] (69% (Hawaii) and 57% (Alabama) for the first question and 68% (Hawaii) and 56% (Alabama) for the second). Chronbach's α statistic, which measures the internal consistency or homogeneity of statements [52] , was 0.7502. Since the value was higher than proposed threshold values (0.7 to 0.8) [53] , we used the simple sum of these four values as a composite index for attitudes toward campus sustainability in WTP estimates. Figure 2 shows the students' preferences when choosing drinking water utilizing a standardized best-worst score (Equation (1)). While taste, health, and costs were considered priorities, convenience and environment were less of a priority when choosing drinking water.
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WTP for WRS

To explore attributes that affect students' WTP, we also estimated a full model including attributes potentially relevant to their WTP as shown in Table 4 . Table 5 describes the variables used in the full model. The number of students with prior knowledge of WRS was statistically significant, at a 10% level. Students who tended to answer affirmatively to "Attitudes toward campus sustainability" also raised their probability of saying yes to the bids. "Attitudes toward campus sustainability" is a composite index comprising of four questions regarding attitudes toward sustainability in their school/community and their own personal responsibility (Table 1) . Students who tended to come to campus more frequently, also tended to support WRS more often. Lastly, female students tended to support WRS more than male students. The primary reasons for students saying yes to the bid were answers "I want to drink water from a water bottle refill station.", "I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus.", and "It seems like it would be fun to use a water bottle refill station." (Figure 3 ). Respondents who chose answer "I think it is good to give money to public schools, regardless of the benefits of water bottle refill stations." are not valid yes respondents [38] , therefore they were excluded from WTP estimates. After comparing the first three reasons before and after information was provided, we found that their frequency had increased. Among which, answer "I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus." increased the most.
The primary reasons for students saying yes to the bid were answers "I want to drink water from a water bottle refill station.", "I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus.", and "It seems like it would be fun to use a water bottle refill station." (Figure 3 ). Respondents who chose answer "I think it is good to give money to public schools, regardless of the benefits of water bottle refill stations." are not valid yes respondents [38] , therefore they were excluded from WTP estimates. After comparing the first three reasons before and after information was provided, we found that their frequency had increased. Among which, answer "I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus." increased the most. The primary reasons for students saying no to the bid were answers "This is not important to me.", "The contribution amount is too expensive.", and "I do not feel like it is my responsibility to have to pay." (Figure 4 ). Following Reference [38] , answers "This is not important to me.", "I do not feel like it is my responsibility to have to pay.", and "It does not sound like a realistic plan." were considered to be protest responses therefore respondents who chose one of these answers were excluded from the WTP estimate. Protest responses occur when a respondent rejects paying for the bid offered for certain aspects of a scenario in CVM different from the amount of bid, though they may value the good benefited from the scenario. After comparing the answers from before and after information provided, there was a significant drop regarding the answer "This is not important to me." It seems like it would be fun to use a water bottle refill station.
I want to drink water from a water bottle refill station.
I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus.
I think it is good to give money to public schools, regardless of the benefits of water bottle refill stations. The primary reasons for students saying no to the bid were answers "This is not important to me.", "The contribution amount is too expensive.", and "I do not feel like it is my responsibility to have to pay." (Figure 4 ). Following Reference [38] , answers "This is not important to me.", "I do not feel like it is my responsibility to have to pay.", and "It does not sound like a realistic plan." were considered to be protest responses therefore respondents who chose one of these answers were excluded from the WTP estimate. Protest responses occur when a respondent rejects paying for the bid offered for certain aspects of a scenario in CVM different from the amount of bid, though they may value the good benefited from the scenario. After comparing the answers from before and after information provided, there was a significant drop regarding the answer "This is not important to me." Table 6 compares the number of students who chose "Water from the water bottle refill station" from before and after information provided. After information was provided, the number of students who were willing to use WRS increased from 130 (54.62%) to 140 (58.82%). The difference was statistically significant (Paired t-test p = 0.029). However, WTU was lower than a previous survey conducted in the U.S. which had reported that 91% of students currently using disposable bottles would be willing to switch to a reusable water bottle if there were WRS in prominent locations on campus [54] . Figure 5 shows the reasons for WTU. Answer "I want to drink water from a water bottle refill station" was the main reason. After comparing before and after information was provided, there was a stark contrast regarding an environmental and sustainability concern ("I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus."), more than doubling (from 24 to 51) after information was provided. Table 6 compares the number of students who chose "Water from the water bottle refill station" from before and after information provided. After information was provided, the number of students who were willing to use WRS increased from 130 (54.62%) to 140 (58.82%). The difference was statistically significant (Paired t-test p = 0.029). However, WTU was lower than a previous survey conducted in the U.S. which had reported that 91% of students currently using disposable bottles would be willing to switch to a reusable water bottle if there were WRS in prominent locations on campus [54] . Figure 5 shows the reasons for WTU. Answer "I want to drink water from a water bottle refill station" was the main reason. After comparing before and after information was provided, there was a stark contrast regarding an environmental and sustainability concern ("I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus."), more than doubling (from 24 to 51) after information was provided. Figure 6 shows the reasons students chose not to use WRS. The main reason was because "It's annoying to bring a refillable water bottle around. I feel like I'm going to forget to bring it." However, after information was provided, this reason as well as the concern regarding taste and/or smell ("I'm concerned about taste and/or smell.") decreased. Students who chose they do not care about the It seems like it would be fun to use a water bottle refill station.
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I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus. Figure 6 shows the reasons students chose not to use WRS. The main reason was because "It's annoying to bring a refillable water bottle around. I feel like I'm going to forget to bring it." However, after information was provided, this reason as well as the concern regarding taste and/or smell ("I'm concerned about taste and/or smell.") decreased. Students who chose they do not care about the environment ("I do not care about the environment.") also decreased. In contrast to our initial expectation, there was an increase in concern regarding water quality and/or health ("I'm concerned about water quality and/or the impact on my health."). Figure 6 shows the reasons students chose not to use WRS. The main reason was because "It's annoying to bring a refillable water bottle around. I feel like I'm going to forget to bring it." However, after information was provided, this reason as well as the concern regarding taste and/or smell ("I'm concerned about taste and/or smell.") decreased. Students who chose they do not care about the environment ("I do not care about the environment.") also decreased. In contrast to our initial expectation, there was an increase in concern regarding water quality and/or health ("I'm concerned about water quality and/or the impact on my health."). We have to note that students' WTU does not necessarily reduce the number of plastic bottles used because some students might use both plastic bottles and get water from a WRS. As Table 7 shows, with WRS installed, all other types of beverage containers reduced. However, the total usage of beverage containers increased from 356 to 375. Plastic bottle use decreased by around half (from 135 without WRS to 74 respondents with WRS installed and information provided), though if we We have to note that students' WTU does not necessarily reduce the number of plastic bottles used because some students might use both plastic bottles and get water from a WRS. As Table 7 shows, with WRS installed, all other types of beverage containers reduced. However, the total usage of beverage containers increased from 356 to 375. Plastic bottle use decreased by around half (from 135 without WRS to 74 respondents with WRS installed and information provided), though if we compare the responses before and after information provided, the reduction of plastic bottle usage did not change significantly. 
Discussion
Priorities for choosing drinking water differs from findings in the U.S. [23, 25] and Southeastern Asian cities (Singapore, Hong Kong, and Macau) [32] , highlighting the importance of contextual differences. Figure 2 shows that taste, health, and costs (related to gain goals) were focal, whereas convenience (related to gain goals) and environment (related to normative goals) were less of a concern. The reason for convenience being a higher priority than environmental reasons requires interpretation. The reason is probably because students in Japan have more access to drinking water and therefore convenience is not considered a priority. In Southeastern Asian cities, convenience and availability were rated highest on average, which is probably because it is more difficult for students to access drinking water than for those in Japan. When it comes to switching from disposable water bottles to refillable bottles, convenience would probably play a more important role. Without WRSs, students in Japan would have to fill their refillable water bottles at home and bring them to campus. Although there are water dispensers in the cafeterias on campus for students to refill the cafeteria cups, they are not allowed to fill up their own personal bottles. Hence, the installation of a WRS (i.e., contextual factor [37] ) is appealing as a gain goal and the distribution of information about WRS (i.e., information campaign [29] ) is strengthening a normative goal as well as appealing to a hedonic goal, all of which seem to be effective strategies to encourage students to give up disposable plastic bottles. These strategies also employ to the two strategies (i.e., reducing or removing a conflict and strengthening normative goals) proposed by the IFEP [29] . As discussed above, the information given to students regarding WRS installation and its background showed that installing the device would be a feasible and effective way to encourage students' pro-environmental behavior. This in turn, shows the validity of the IFEP in our context.
RQ1. Students' Support for WRS
The mean WTP (truncated at maximum bid) was 2211 JPY, indicating that WRS gained students' support after information was disseminated. The two mean WTP amounts (i.e., before and after information) were notably higher than the corresponding median WTP amounts, indicating the distribution of the WTP was skewed [55] . While the median WTP addresses what the majority of respondents are actually willing to pay, the mean WTP gives greater weight to a minority of respondents who have strong and positive preferences [55] . As shown in Table 2 , a notable difference occurs when there is a large number of respondents bidding a small or zero value and a small number of respondents bidding large values. As the choice involves value judgment and is an ongoing debate [55, 56] , our study reported both measures. To our knowledge, there has been no similar estimate in order for us to make a comparison. The installation of a WRS on campus employs the first strategy of the IFEP; as the installation makes it convenient, less effortful, and free of charge to access water from a WRS rather than using disposable plastic bottles. It would result in reducing conflict between gain and hedonic values on one hand and strengthening normative values on the other. The students' reasons for saying yes to the bid (Figure 3) indicate that the motivations behind supporting WRS included all three gain goals. Students valued not only the water to drink (gain goal), but also how fun it would be to use a WRS (hedonic goal) as well as acknowledging the WRS's potential contribution to the environment and campus sustainability (normative goal). The full model (Table 3 ) revealed the types of respondents who would support installing a WRS. Similar to the findings from reasons for yes (Figure 3 ), environmental concern ("Attitudes toward campus sustainability") is statistically significant (i.e., more concern leads to more support). "Frequency to campus" (i.e., more opportunity to use WRS) is also statistically significant. Prior knowledge of WRS and gender (i.e., female students tend to support WRS more) are statistically significant. Although a previous study [25] also found that gender played a role in drinking water preferences, we do not have a good interpretation for the difference. The reasons for saying no to the bid (Figure 4) indicate that campuses should reconsider how they would pay for a WRS. For example, at Portland State University, the installation costs were paid by students' building fees [16] . Since some students felt WRS were not important to them, educating them more about the importance of campus sustainability could also be an effective way to gain support ( Figure 4 ). Students' support for WRS can be measured by an aggregate welfare estimate (aggWTP) using a mean WTP from the sample multiplied by the affected population N [39] . That is,
where WTP is the mean WTP truncated at maximum bid (2211 JPY). There are a total of 410 first-year students in the College of Policy Science (362 students taking courses in Japanese and the rest in English), and we adjusted N by multiplying it by 0.78 in order to exclude a proportion of students who chose protest responses or contributing to the school, irrespective of the benefits of WRS as a reason for saying yes to the bid. We assumed students taking courses in English hold the same preferences for WRS. Hence, we estimated every year, first-year students would be willing to pay 706,984 JPY (= 410 students × 0.78 × 2211 JPY). The cost of WRS varies, for example, purchase and installation costs of the three bottle refills stations could be 4000 USD to 7000 USD (≈700,000 JPY) [16, 22] . In addition, WRS require subsequent maintenance costs ranging, for example, from 600-650 USD (≈60,000-65,000 JPY) per year at Pennsylvania State University [57] . Though, the cost of installing three WRS could be paid off in a few years. We should note however, that the WTP estimates could be exaggerated because people tend to overstate how much they would actually pay in hypothetical situations as seen in CVM [58, 59] . Calibration factors (mean hypothetical value/mean actual value) tend to exceed 1 [59] . Therefore, the actual payment for a WRS could be lower than the WTP estimates.
RQ2. Students' WTU and Its Environmental Impacts
WTP measures the benefits of using a WRS such as being able to drink water but also how much fun it could be to use WRS and, its contributions to the environment and campus sustainability. On the other hand, WTU directly measures how many students would want to use a WRS. It is interesting to note that out of 100 students who stated they were not willing to use the WRS, 44 of those students were still willing to pay for the WRS. This indicates that the WTP could include more than hedonic and gain values, but also, normative values.
After further information about WRS was provided, 58.82% of students said that they were willing to use the WRS. To calculate the number of plastic bottles saved with the installation of WRS, we compare Q6 with Q37, which asked students what kind of beverage containers they usually drink from (Supplementary Materials SI1). We assumed that a student would purchase one bottle per visit to campus if the student chooses "1. PET bottles or plastic bottles" in Q6 and/or Q37. There was a study done which calculated U.S. college students' average weekly use of disposable water bottles and found that approximately 40 percent of students purchase more than one bottle [54] a day. However, this data is not directly comparable to our study because it includes the use of plastic water bottles off campus. When installed, the use of plastic bottles would reduce from 135 to 74 (N = 237), or 61 bottles. Therefore, 0.26 plastic bottles (=61/237) could be saved for each student when they come to campus. Using this data, it is estimated all first-year students could save 474 plastic bottles and reduce 108.96 kg of CO 2 emissions per week (Table 8) . Assuming the students come to campus 30 weeks per year, they could save 14,213 plastic bottles and save 3411 kg of CO 2 . Furthermore, if we assume the second and third year students come to campus at the same frequency as the first-year and if the fourth-year students come once a week, students enrolled in College of Policy Science could save 45,191 plastic bottles and 10,846 kg of CO 2 emissions every year. We should also note that since students buy plastic bottles not only on campus but also off campus, the environmental impacts are not only for campus sustainability but also for community sustainability [2] (i.e., bearing social responsibility [1] ). One report in the U.S. (multiple-choice survey) showed that 48.84% of students and staff on campus purchase plastic bottles off campus [60] .
The motivations behind students' WTU were in line with their reasons to support WRS and included all three gain goals. Answer "I want to drink water from a water bottle refill station" (gain goals) was the main reason ( Figure 5 ). The main reason for not wanting to use a WRS was answer "It's annoying to bring a refillable water bottle around. I feel like I'm going to forget to bring it." To have students bring around a water bottle is a precondition, therefore this barrier could be difficult to overcome. However, we could still alleviate the difficulty by, for example, hanging eye-catching signs on doors such as "Don't forget your refillable water bottle" [26] . A report at University of the Sunshine Coast [60] showed that 60.46% of students and staff admitted that they chose to buy bottled water rather than using a WRS on campus because they forget to carry a refillable bottle with them. However, the other top two reasons for not wanting to support a WRS (i.e., concern about water quality, health impacts, taste, smells) can be overcome through education (or information campaigning) and further improvement of water quality. Saylor et al. [26] have proposed more comprehensive strategies to reduce the barriers of using tap water and to discourage buying bottled water.
RQ3. The Impacts of Information on Students' WTP, WTU, and the Environment
It has been well researched that information can influence people's preferences about environmental causes. For example, information can influence WTP for wetland protection [61] , endangered species conservation [62] , and willingness to accept genetically modified food [63] . Güngör-Demirci et al. [25] has revealed the type of information provided plays an important role in influencing how people choose between bottled and tap water. Although its mechanism and effectiveness are still controversial, information about the environment and environmental education seems to be key to influencing pro-environmental attitudes and behavior [4] .
We hypothesized that information would influence WTP and WTU because the type of information we provided could appeal to three gain goals (i.e., environmental contributions of WRS, it would be fun to use because of the counter, and taste and health impacts). Our study revealed that both WTP and WTU increased at statistically significant levels after further information about WRS was provided. The students' reasons for WTP and WTU provided some clues as to how information affected their preferences. Their reasons for saying yes to the bid revealed the information seemed to appeal to all three goals ("It seems like it would be fun to use a water bottle refill station." (hedonic), "I want to drink water from a water bottle refill station." (gain), and "I can reduce the environmental impacts and/or because I can contribute to society through practices at a sustainable campus." (normative) (Figure 3) . One reason for students saying no to the bid, answer "This is not important to me.", decreased from 52 to 29 ( Figure 4) . Students seem to become aware of its importance after the information was provided. We did not see the impact of how the information about the common usages of WRS in the U.S. might have influenced their choice. However, it might be hidden in answer "Other" as seen in Figure 3 . In most cases, the students' reasons for saying yes or no to use the WRS (Figures 5 and 6 ) generally supported the same findings with the exception of the increase of answer "I'm concerned about water quality and/or the impact on my health." and a significant decrease in answer "Other" as a reason for not wanting to use the WRS. It is difficult to interpret the increase in answer "I'm concerned about water quality and/or the impact on my health." because that choice only includes positive information about water from WRS. The number of respondents who chose answer "Other" was quite significate compared to the other choices. Therefore, it is possible we missed some important reason for students not wanting to use a WRS. Although there were not many, some students wrote the reason for chose answer "Other" on the back of their surveys. Some students stated that they do not even like drinking water, or, some just prefer to drink tea rather than water.
Conclusions
Our study investigated the feasibility and potential contributions of WRSs to campus sustainability. Adopting GFT and the IFEP as theoretical frameworks, we hypothesized the installation of WRSs and dissemination of information about WRSs encourages students' pro-environmental behavior (using less disposable plastic bottles). We designed a questionnaire survey to test our hypotheses.
There were three major findings corresponding with our three research questions. First, our study revealed that amount students were WTP for a WRS was sufficient enough to cover the installation and maintenance costs of a WRS. To our knowledge, there had been no study regarding students' WTP for a WRS. Students' reasons for supporting a WRS were consistent with all three reasons proposed by the IFEP. Students' reasons for opposing a WRS and the predictors for the full model for WTP estimate provided important implications for gaining further support for a WRS. Second, utilizing their WTU, it was estimated that students in College of Policy Science, including CRPS students and all years, could save 45,191 plastic bottles and 10,846 kg of CO 2 emissions every year. While the WTP includes students who would support installing a WRS but not necessarily use it, the WTU tells us how many students would use a WRS and can be used measure its environmental impacts by the number of plastic bottles and CO 2 emissions saved. It was interesting to find that there were students who would be willing to support installing a WRS in WTP but were not willing to do use WRS measured in WTU. Lastly, as we hypothesized, disseminating information about WRSs positively influenced WTP and WTU.
There are several limitations of our study, which should be considered in future research. The main limitation of our study is that we used self-reports from our survey to analyze respondents' attitudes [37] . Empirical studies have revealed that the link between attitudes and environmental behavior is not always clear or contradictory [3, 4, 64] . In particular, there could have been a significant gap between attitudes and behavior if university students were asked to make radical changes, rather than light changes (called "light green") [65] . In our study, there are two primary gaps we should expect: WTP vs actual donation, and WTU vs actual use of WRS. As discussed in previous sections, WTP tends to be overstated. However, a smaller donation, such as a one-third donation as List and Gallet [59] discussed, may not be a serious issue if the university could pay the upfront costs until future first-year students could repay later. The gap between WTU and actual use of a WRS also may not be significant. While in general pro-environmental behaviors mostly appeal to normative goals and less so for hedonic and gain goals, WRS appeal to hedonic and gain goals as it is fun to use and students would at no cost receive clean and healthy drinking water. As our study revealed, the installation of a WRS corresponds with the strategies proposed in the IFEP. However, relying on self-reports about their attitudes is certainly the biggest limitation of our study and further studies on actual behavior should be looked into. The second limitation of our study is the representativeness of our sample. The estimated aggregated WTP and WTU and its environmental impacts may be biased because our sample did not include the CRPS students or students in upper-grades. We assumed that other students' WTP and WTU would be the same as the first-year students who participated in the survey. However, it is possible for CRPS students, mostly international students, to have different preferences. Upper-grade students could also have different preferences as they spent more time on campus. The third limitation of our study was that it was not entirely comprehensive in that it did not consider all the costs and benefits of a WRS. For example, there is a cost-benefit analysis of implementing a ban on the sale of plastic water bottles and introducing WRSs on campus in the U.S. [66] ; the analysis showed that there is loss in revenue from sale of water bottles, while the environmental benefits measured in monetary value were limited. Therefore, when proposing the installation of a WRS, such possible positive and negative aspects should be carefully considered. Funding: This research was funded by Ritsumeikan University.
